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Introduction
In contrast to national health service systems, countries that rely on public and/or private health insurers have to deal with the nature of competition found within and between the two branches of health care financing. While competition among insurers is said to increase the quality and improve the efficiency of care as well as foster insurer responsiveness to consumer preferences (Van de Ven and Van Vliet 1992, p. 24), these benefits may not materialize if insurance markets are plagued with risk selection. An insurer that offers high quality care, for example, may mainly attract bad risks and may therefore refrain from providing high quality in the first place. To the contrary, there may even be an incentive to reduce quality in order to deter bad risks from joining the plan. As competition may then be harmful, one needs to regulate competition or reduce the incentives for risk selection.
Problems of this kind have been investigated for a great many developed countries, including Germany (for overviews see, e.g., Van de Ven and Ellis 2000, Van de Ven et al. 2003 , and for the German case Buchner and Wasem 2003) . All these studies, however, concentrate on competition, selection issues, and regulatory measures within the public system. So far, no study has addressed the same set of questions for a market that is characterized by the presence of public and private insurers, that is, risk selection between public and private systems has largely been ignored. This is surprising as parallel systems of finance with sizeable public and private sectors exist in several countries, the United States, Germany and the Netherlands being the prime examples. Debate on public-private health care financing, however, extends to a great many of other countries including Australia, Austria, Canada, Greece, Ireland, Italy, Portugal, Spain, and the United Kingdom (Healy et al. 2006 , Mossialos and Thomson 2004) . Nevertheless, the impact of health care financing on access and health outcomes is not well understood (see Tuohy et al. 2004 for an international survey). We contribute to the understanding of the effects of parallel health care financing by focussing on risk selection between public and private health insurers.
In Germany about 90 percent of the population are publicly insured, most of them compulsorily. The remaining 10 percent hold a private insurance policy. Note that an individual who purchases private health insurance opts out the public system, that is, the individual is not eligible for any services offered in the public system but also does not directly contribute to the financing of the system. 1 There are two fundamental differences between public and private health insurance in Germany. First, premiums in the public system are proportional to income (up to some income threshold) while premiums in the private health insurance market are unrelated to income. Second, there is community rating in the public system but risk rated premiums in the private system. As a consequence, two selection problems may arise within the public system and between public and private insurers. Obviously, with community rated premiums bad risks are unattractive for public health insurers. Although the incentives for risk selection are clear evidence for active selection is lacking (Nuscheler and Knaus 2005) . This is due to the regulatory measures that were introduced to prevent risk selection, e.g., open enrollment, regulation of benefit packages and risk adjustment. Nevertheless, politicians and several reports felt that risk adjustment needs to be improved (see, e.g. Jacobs et al. 2002 and Lauterbach and Wille 2001) what, according to Nuscheler and Knaus (2005) , should be viewed as a response to passive risk selection. This resulted in the implementation of a new risk adjustment mechanism that, in addition to some socio-economic characteristics, uses as many as 106 hierarchic morbidity indicators to calculate the transfers amongst funds aimed at mitigating differences in risk pools. 2 The second selection problem is clearly more troublesome. Especially high income individuals may find the private system more attractive because proportional premiums in the public system likely exceed actuarial fair premiums in the private system. Once they switch they opt out the public system and, therefore, draw considerable resources away from the public system. Healthy individuals have a higher incentive to switch because, all else equal, their premium savings when going private exceed the savings of sick individuals who face a higher actuarial fair premium in the private system. The institu-1 There are indirect payments through general taxation (4.7 per cent of public health care spending in the first half of 2009, see BMG 2009) and cross-subsidization via higher reimbursement rates in the private system. 2 Kifmann and Lorenz (2010) recently demonstrated that cost reimbursement in addition to risk adjustment helps to reduce selection incentives. tional environment in Germany clearly promotes risk selection in favor of private health insurers. 3 For at least three reasons this is highly problematic. First, private patients escape income redistribution so that health care financing does not follow the ability-topay principle. Second, the better risk pool in the private system allows private insurers to offer better and more comprehensive services than those included in the public plan.
Moreover, this enables private insurers to offer higher reimbursement rates to providers than public insurers without undermining their competitive advantage vis-à-vis the public plan. Private patients thus have better access to better care, resulting in an inequity in health. 4 Third, distorted competition between systems weakens the private insurers' incentives for efficiency. As competition among private insurers is heavily restricted (see Section 2 for details), incentives for cost containment will generally be low.
It is surprising that health care policy is more concerned about the (at most moderate) risk selection problem in the public system than about the clear incentives for risk selection between public and private insurers. No less surprising is the fact that -apart from the descriptive analysis of Albrecht et al. (2007) -no study has yet analyzed risk selection between systems. To some extent Greß (2007) is an exemption. For the German case he notes adverse selection against the public plan, but does not analyze how selection actually works or what can be done about it. The current study fills this gap. We have two central research questions. First, is there any econometric evidence for risk selection in favor of private insurers? This certainly is the starting point. Without such evidence there would be no reason other than distributional concerns to intervene in health care financing. Second, provided risk selection is present, how does risk selection actually work? Is it that private health insurers are able to select the healthy or is it that they can dump bad risks? The channel of risk selection is important for the design of appropriate policies that aim at mitigating distortions originating in risk selection.
Using 2000 to 2007 data from the German Socio-Economic Panel (GSOEP) we find evidence for risk selection in favor of private insurers. While private insurers are unable 3 The positive correlation between income and health amplifies selection even further. 4 Recent evidence from an economic laboratory experiment shows that the rich select themselves into parallel private health insurance because of better access to needed care (Buckley et al 2009). to select the more healthy upon enrollment they successfully dump high risk individuals.
More precisely, individual health status does not contribute to explaining the decision to switch from the public to the private system, while lower health status significantly increases the probability of a switch from private to public. The costs of the high risks are thus 'socialized', while the benefits of low risks are kept by private insurers. This is clearly inefficient as it gives private insurers an unjustified competitive advantage. Private health insurers should compensate public insurers for these bad risks. This implies that compensations must be risk adjusted. Note that private insurers (should) have the means to pay these transfers as they are legally obliged to build up a capital stock for every single insured individual. Currently this capital stock is lost, i.e. remains in the private system, when a privately insured individual switches from the private to the public system. This needs to be changed. The paper is organized as follows. Section 2 provides more institutional details about the German health care system. Focus is on regulatory rules that govern the incentives and possibilities to switch between systems. We briefly introduce the dataset is Section 3, followed by a discussion of econometric methods in Section 4. Section 5 presents our results and Section 6 offers concluding remarks.
Institutional background
As already mentioned in the introduction, about 90 per cent of the German resident population is insured in the public health care system. In most cases public insurance is compulsory but based on certain characteristics individuals may opt out the public system.
Prior to 2009 individuals that opted out the public system could decide between buying a private insurance policy or going without insurance. Since 2009, however, individuals must hold health insurance so that access to health care is guaranteed for the entire population (we will provide little more detail below).
Exemptions from compulsory public insurance are based on income and profession. If annual gross income exceeds some threshold (49,950 euros for 2010), then an individual is allowed to leave the public system. Should the individual decide to stay in the public system he or she is voluntarily insured therein. Further, self-employed and civil servants are not compulsorily insured in the public system. For the latter, there is a third source of health care financing: the entirely tax-financed plan for civil servants (Beihilfe). This scheme covers, depending on marital status and the number of children, 50 to 70 per cent of health care expenses (the benefits are comparable to those offered in the public system), with the remainder being covered by purchased private health insurance. As they lose their Beihilfe entitlements while staying in the public system, there is a strong incentive for civil servants to (partially) join the private health care system. Switching possibilities from private to public are also restricted. First, individuals aged 55 or older are not allowed to switch into the public system in any case. In this way the legislator wants to avoid people enjoying low private premiums when young, but escaping increased private premiums when old. Beyond that two cases of switching into the public system can be distinguished: the obligatory switch and the voluntary switch.
If the insured individual's salary falls short of the compulsory public insurance income threshold signing up for the public system is obligatory. The same applies to privately insured individuals who become unemployed. For voluntary public insurance eligibility it is necessary to have been insured in the public system for the previous 12 month or at least 24 month during the last five years without interruption. These requirements created a problem for those who dropped out the private system but did not meet these criteria. These are, for instance, self-employed individuals that lost their business and could not afford their private premiums anymore. As a result, some individuals were left without health insurance (about 0.4 per cent in 2008). Since the health care reform in 2009 these individuals have access to basic private health insurance. Benefits of the basic private plan are comparable to those in the public system. There is also open enrollment and community rating. Moreover, the premium must not exceed the maximum premium in the public system. This regulation implies two things: first, everybody has access to affordable health insurance (which is good) and, second, private insurers face a massive adverse selection problem for the basic plan (which is bad). The second problem calls for an inclusion of the basic private plan into the public risk adjustment mechanism. As will become clear below, our results imply that essentially the entire private system should be included.
Finally, note that competition within the private system is heavily restricted. Once an individual joins a private plan and builds up old age provisions he or she is to some extent locked in. The reason is the insufficient portability of old age provisions. Since 2009 individuals have been entitled to transfer their capital stock to a new private insurer, but only up to a ceiling defined by the basic plan. Since virtually all privately insured individuals have subscribed to a more generous plan portability is incomplete. Moreover, the transferrable amount is not risk adjusted so that especially bad risks will face difficulties to find an affordable alternative private insurance contract other than the basic plan.
Competition among private insurers is thus only effective for new customers.
Data, Sampling, and Descriptive Statistics
The data used to analyze risk selection between public and private health insurance in Germany is taken from the German Socio-Economic Panel (GSOEP). The GSOEP is an annual representative survey that collects extensive information of the same private households and individuals. Since its inception in 1984 the GSOEP has seen several extensions and refreshment samples. 5 The data set contains extensive information on health and it provides further information on individual characteristics that are needed to analyze risk selection between systems.
Our analysis is based on the period between 2000 to 2007 inclusively. We define two indicator variables that assume a value of one if a switch occurred and zero otherwise.
More precisely, the variable P U B2P RIV it is one if individual i was publicly insured in period t but privately insured in period t + 1 and zero otherwise. Similarly, the variable P RIV 2P U B it is one if individual i was privately insured in period t but publicly insured in period t + 1. In order to analyze switching decisions between systems we split the sample based on insurance status and obtain a 'public sample' (individuals insured in the public system) and a 'private sample' (individuals insured in the private system).
The full data set contains 65,901 observations with 55,626 observations that belong to the public and 10,275 that belong to the private sample. There are 705 switches from the public to the private system and 539 vice versa (see Table 1 below). Sample selection is largely governed by institutions. In order to have a proper decision problem publicly insured individuals must have a choice between systems. This implies that we have to exclude all individuals that are compulsorily insured in the public system. We thus concentrate on those who are publicly insured on a voluntary basis. The sample size drops accordingly (see Table 1 ). However, this also implies that we have to exclude individuals who are covered via 'family insurance' (up to an age of 25 years dependents of an insured are covered by the public plan at no cost provided that they do not earn their own income. This also applies to married partners, without age restrictions). Exclusion of individuals below the age of 26 years thus minimizes the risk of measuring effects that are rooted in expiring family insurance. The upper age limit we have considered is 53 years.
This guarantees that all switchers from public to private actually make the same decision.
As it is impossible to switch from private to public once an individual is 55 years or older a switch of an at least 54 years old individual would be irreversible. We have further restricted the sample to observations with a maximum of one change between systems as there are strong indications of measurement error when more than one switch occurred. This is unproblematic for our analysis as only persistent changes are relevant for risk selection. The result is an analysis sample that comprises of 12,386 (426 switches) and 6,771 (369 switches) observations for the public system and private system, respectively.
[ Table 1 about here]
We use the GSOEP variable "self-assessed health" as a proxy for an individual's risk status. As usual, this variable has five outcomes ranging from very good health to bad health. For the purposes of this paper (see Section 4 for details) we collapse this variable into the binary variable SAH that assumes the value 1 when self-assessed health is at least good and zero otherwise. Thus, the mean of SAH reflects the share of people with good or very good health. Table 2 provides an explanation of variables and Table 3 summary statistics split by sample and switcher status (see Appendix). Table 4 below shows mean self assessed health by year. Switchers from public to private appear to be healthier than public nonswitchers, while there is no clear pattern in the private sample. This suggests that private insurers are able to attract the healthy publicly insured but fail to dump the sick privately insured. The econometric analysis, however, shows that health has no significant effect on switching for publicly insured but a significant negative effect for privately insured.
Descriptive studies may therefore be flawed due to the inherent omitted variable bias when simply comparing raw averages.
[ Table 4 about here]
Methods
We want to identify risk selection between public and private health insurance using the switcher approach. The key is to analyze the impact of individual health on the probability of switching from one system to the other. As argued above, we split the sample into publicly insured and privately insured and construct two indicator variables, P U B2P RIV and P RIV 2P U B for a switch between systems. Controlling for observed and unobserved heterogeneity, it would theoretically be sufficient to regress these variables on individual health. Given the institutional details of the German system, we would predict risk selection in favor of private insurers. Thus, we expect to see healthy individuals switch from public to private. Additionally, private insurers may be able to dump bad risks so that the less healthy are expected to switch from private to public with a higher probability. There are, however, a number of issues that need to be dealt with and we address these in turn.
First, health status in such a regression may well be endogenous. As was shown in many other studies that used the switcher approach the healthy are more likely to switch (see, e.g., Lauterbach and Wille 2001 , Nicholson 2003 , and Nuscheler and Knaus 2005 .
Although this may in part be due to risk selection it is also evident that the sick have better things to do than switching their insurer (e.g. restore health). Moreover, as was highlighted in Nuscheler and Knaus (2005) , the sick have higher switching costs and therefore are less likely to switch their insurer than the healthy. In short, the decision to switch and health status realize simultaneously, and thus, potentially introducing simultaneity bias.
Second, self-assessed health is often considered an appropriate approximation of actual health. However, Crossley and Kennedy (2002) have shown that there is considerable measurement error in self-assessed health which would give rise to attenuation bias when using self-assessed health as a regressor in a switcher analysis.
Third, health status is not a uni-dimensional variable. As already mentioned above, self-assessed health has five categories ranging from very good health to bad health. As health is clearly measured on an ordinal scale it would be misleading to treat self-assessed health as a continuous cardinal variable. However, there are also more objective measures of health that further increase the dimensionality of the problem. Examples are the number of visits to a doctor and hospital stays. The problem then is that identification of risk selection would require that all health measures have the same sign. Otherwise, the incomplete ordering of the n-dimensional space would yield inconclusive results. Ideally we would summarize all relevant health information in a single one-dimensional health index. 6 All mentioned problems can be addressed using an instrumental variables approach.
Consider a system of two equations with the switching decision at the second stage. The first stage is a regression of self-assessed health on a set of exogenous and potentially health related variables. The predicted value of the first stage, the health index, is used as a regressor at the second stage, the switching decision. Given validity of instruments we solve a potential endogeneity problem. Provided that objective health measures have a smaller measurement error -which we believe is the case -measurement error is mitigated.
Finally, the first stage regression summarizes all relevant health information in a single index and thereby solves the dimensionality problem. We arrive at the following recursive system
where SW IT CH it is either P U B2P RIV it for the public sample or P RIV 2P U B it for the private sample. The matrix Z contains exogenous objective measures of health as well as variables that explain individual health but not the decision to switch between systems.
We consider the following health measures: disability status, the number of visits to a doctor, whether the individual had a hospital stay, and a sickness absence from work of 6 weeks or more. As all variables refer to a time period prior to the interview but self-assessed health describes health at present these four variables a clearly exogenous.
The question is how to deal with the panel structure of the data. The way equations (1) and (2) are written up shows that we generally control for time fixed effects, λ kt , k = 1, 2. This captures the potentially important effects of numerous smaller and larger institutional changes originating in the permanent reform efforts of the government.
Without further assumptions about the error terms, v kit , equations (1) and (2) simply describe a pooled regression where observations on one and the same individual in different years are considered independent. This approach clearly understates standard errors so that internal validity would be compromised (significance levels are not met).
Panel data allow us to control for unobserved heterogeneity, provided that this heterogeneity is constant over time so that the risk of omitted variable bias is reduced. This requires assumptions about the error terms in equations (1) and (2) . Let v kit = µ ki + u kit .
If the individual specific effect µ ki is uncorrelated with the explanatory variables, then we would end up with the random effects model. In case of a correlation we obtain the fixed effects model. A potential advantage of a pooled regression is that it allows to observe effects for variables that are constant over time. As this approach may suffer from omitted variable bias results should be interpreted with caution. To select between models we contrast the results of the pooled regression with the outcomes of (potentially) more appropriate fixed effects estimator (see Section 5.1 below).
As our dependent variables are both binary, discrete choice models like probit our logit would be in order. Since no instrumental variable procedure for the resulting highly non-linear recursive system is available we consider a linear probability model for both stages. This allows us to use a standard panel data IV estimator.
Results
As mentioned in the previous section, we first have to check whether model efficiency calls for a random effects specification or whether endogeneity renders the random effects estimator biased. We conducted a Hausman test that clearly points to the latter so that we concentrate on the fixed effects regression results. Health status has no significant effect on the probability to switch from the public to the private system. This is somewhat surprising. An individual comparison of costs and benefits between systems is largely governed by health status. Preexisting condition clauses and risk rated premiums strongly suggest that the healthy would, ceteris paribus, benefit more from such a switch than the less healthy. In fact, the coefficient obeys the 'correct' sign but there are too few observations to find significance for the relatively small coefficient. However, it may also be that the health questionnaire used by private insurers is not well suited to assess individual health. Applicants may even cheat and overstate their health. This would prevent insurers from selecting the healthy upon enrollment.
Another reason may be that even for bad risks the public private premium differential may be large enough given the presumably better access to health care in the private system to make such a switch beneficial.
[ Table 5 about here]
Health status significantly affects the probability of switching from the private to the public system. A one unit increase in the health index decreases the probability of switching by 6 percentage points. That is, the healthy are more likely to stay or, equivalently, the sick are more likely to switch. This result is also surprising as the sick typically have higher switching costs, so that a lower propensity to switch would have been in order. This is likely to be the case here as well, but selection incentives are apparently so strong that the transaction costs effect is dominated casting a damning light on private insurers: they manage to dump bad risks into the public system. Incentives are clear.
Once a health shock occurres, private insurers incur losses with this particular patient and, therefore, seek ways to keep costs under control. There is evidence, for instance, that private insurers delay or even deny reimbursement of services that are covered by the insurance policy. The insured individual then has to sue the insurer. This not only involves monetary costs (lawyers, opportunity costs of time, risk) but also non-monetary costs (stress) so that many patients eschew to go to court (see, e.g., Focus Online 2009). It may also be that some individuals (at least partially) lose insurance cover when they got caught cheating on the health questionnaire. Effective patient co-payments may therefore be considerable so that a switch to the public system can be an attractive option. As it is impossible for public insurers to deny coverage (provided that the insured is legally allowed to switch) the costs of the health shock that should be borne by the private insurer is 'socialized.' Note that the receiving public insurer is compensated by other public insurers via the risk adjustment mechanism. Hoewever, it should be the private insurer that compensates the public insurance system for dumping the bad risk. Such a compensation must be risk adjusted in order to guarantee fair competition between insurance systems. Ideally a risk adjusted transfer would eliminate dumping incentives so that even bad risks would enjoy good service in private system. This ultimately implies that the risk adjustment mechanism should be extended from public insurers to both public and private insurers.
For completeness we also briefly comment on some coefficients of control variables. 7
Let us consider switches from public to private first. Age has an effect over and above health status. The likelihood of switching to a private insurer increases with age up to the third age bracket and then falls. All else equal, switching behavior of the oldest insured individuals in our sample (fifth age bracket) is no different than switching behavior of the youngest (reference category). 8 This pattern can be explained by old age provision payments. Private insurers are legally obliged to build up reserves in order to guarantee that premiums do not increase with age. 9 The older an individual upon enrollment the higher the old age provision payments. Beyond 40 years a switch to the private system quickly becomes unattractive as the available time span to build up old age provisions shrinks. The negative effect of gross income may be surprising at a first glance. But note that contributions to the public system are proportional to income only up to an income ceiling (3750 Euros a month in 2010). Many individuals who are voluntarily insured in the public system have gross income beyond that threshold so that their premium is, in fact, flat. The premium differential between systems is constant with respect to income and it appears reasonable that more affluent individuals are less tempted to leave the public system. Finally, there is a clear time pattern -private insurance became increasingly attractive over time. As switchers are primarily high income earners (within the group of all individuals in the public system), the loss of financial resources accelerates financial pressure in the public system. There is no such time pattern in switches from private to public. The only effect that we can clearly interpret is unemployment (UNEMP)which dramatically increases the probability of a switch. This is rooted in institutions:
privately insured individuals who are laid off are obliged to join the public system. 10 Finally, we find that switching from private to public health insurance becomes less likely 7 Remember that we are using a fixed effects approach. This implies that we are unable to identify effects of variables that are constant over time (like gender, for instance) or lack sufficient variation to guarantee significance (e.g., time in education system, nationality, and marital status). 8 The Wald-Test strongly suggests that the age dummies are jointly significant (p-value: 0.001). 9 Premiums nevertheless increase over time for essentially two reasons: technological progress and supplier induced demand. 10 According to the Social Code Book V there are only very few exemptions.
when individuals age. This is consistent with the assertion that switching costs rise with age. Note, however, that significance is not overwhelming. In fact, the Wald-Test finds no joined significance of the age dummies (p-value: 0.265).
As mentioned in Section 4 above, a potential benefit of running a pooled regression is that it might enable us to come up with effects of time-invariant regressors on individual switching decisions. For at least two reasons caution is in order. First, standard errors may be understated and, second, parameter estimates may suffer from omitted variable bias. In Table 6 in the Appendix we offer the results of the pooled regression (and, for completeness, also for the random effects model). With respect to health the results differ sharply from those obtained in the fixed effects regression. Health now has a positive and significant effect on the probability to switch from public to private and the health effect in the opposite direction is insignificant. This suggests that a pooled regression inappropriately deals with unobserved heterogeneity so that biased estimates result. Comparison of the estimated coefficients of all other variables with those of the fixed effects regression reveals that the omitted variable bias, by an large, affects all coefficients. Studies based on cross section data should therefore be interpreted with great caution and, as our analysis has shown, results may be misleading when it comes to risk selection.
Finally, Table 7 . This implies that we have valid instruments, that is, our instrumental variables approach does not suffer from weak instruments.
Conclusion
Risk selection and regulatory measures to prevent risk selection or to mitigate its consequences have received considerable attention in a great many of developed countries.
Germany is no exception. Interestingly, efforts were directed towards risk selection within This problem can easily be solved by instituting risk adjusted transfers from private to public insurers as a compensation. Practically this implies that private health insurers should be included in the risk adjustment mechanism that currently only covers public insurers. Fair competition can be guaranteed as well as good access to health care for privately insured individuals that were subject to a negative health shock. Private insurers should easily be able to pay this compensation using the old age provisions of the insured.
Finally, note that our main policy message, that is, inclusion of the private system in the public risk adjustment mechanism, receives additional support from the fact that healthy individuals leave the public system for the private system. This holds true although we were unable to find a positive and significant health effect for the public sample.
The reason is sample selection. In order to have a proper decision problem for publicly insured individuals, we concentrated on those who are voluntarily enrolled in the public plan. However, these individuals are healthier than the public system average. 
